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1
PROCESSING OF A DATA SET

The invention relates to the processing of a data set. The
invention can be used, for example, for filtering a set of
pixels obtained by decoding 1n accordance with the MPEG4
standard. (MPEG 1s the acronym for Motion Picture Experts
Group.)

Processing of a data set can be eflected by means of a
processing circuit which supplies an output data item in
response to a group of data. The processing circuit receives
cach data item of the group via a different terminal. An FIR
filter 1s an example of such a processing circuit. (FIR 1s the
acronym for Finite Impulse Response.) Each terminal has an
associated filter coethicient. The filter multiplies a data item
applied to a certain terminal by the filter coellicient associ-
ated with this terminal. This results 1n a weighted data item.
The filter adds the weighted data thus obtained 1n order to
obtain an output data item. The output data i1tem will be
correct only 1f each data item of a group 1s applied to a
specific terminal.

An implementation as described heremnbefore will have an
input circuit for the formation of successive groups ol data
in order to apply these to the processing circuit. The mput
circuit can be arranged in such a manner that there 1s not a
fixed relationship between the position of a data item 1n a
group and the terminal to which this data item 1s to be
applied. For example, the input circuit can form a group of
data comprising four data items: A, B, C and D 1n accor-
dance with their respective positions. The data A, B, C and
D should be applied to the terminals numbered 1, 2, 3 and
4, respectively. Subsequently, the mput circuit can form a
following group comprising the data E, B, C, D 1n accor-
dance with their respective positions. (A 1s replaced with E.)
The data E, B, C and D should be applied to the terminals
numbered 4, 1, 2 and 3, respectively.

The successive groups of data can be applied to the
processing circuit by means of an interconnection network.
As a matter of fact, the interconnection network enables the
respective positions of the data of a group to be changed.
The interconnection network consequently enables each
data item to be applied to the appropriate terminal.

It 1s an object of the invention to enable low-cost pro-
cessing ol a set of data of which some data may be
non-valid.

In accordance with the mmvention such a processing 1s
characterized as follows. An input circuit forms successive
groups of data and, moreover, generates basic control data
and additional control data for each group of data. A basic
control data item indicates for each data item one of a
plurality of terminals to which the data item should be
applied. An additional control data 1tem indicates for each
data 1tem if this mput data item 1s valid or not valid. An
interconnection network applies the successive groups of
data to the terminals 1n dependence on the basic control data
and the additional control data. The interconnection network
1s arranged to apply a data i1tem to the terminal indicated by
the basic control data 1f the data item 1s valid. If the data item
1s not valid the iterconnection network applies, instead of
it, a valid other data item. A data processing circuit processes
the data applied to the terminals 1n order to obtain an output
data item.

The 1nvention takes the following aspects into consider-
ation. A set of data may include non-valid data. For example,
a set of pixels resulting from MPEG4 decoding typically
represents a visual object. Certain pixels belong to the object
while other pixels do not belong to the object. The last-
mentioned pixels are not valid.
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If a set of data contains non-valid data there 1s a risk of
distortion. Distortion will occur when a group of data
contains one or more non-valid data items while the result-
ing output data item 1s considered to be valid. Let us
consider, for example, asymmetrical FIR filtering. In gen-
eral, the output of the FIR filter will be regarded as valid 1f
the data applied to the central terminal of the FIR filter 1s
valid. Let 1t be assumed now that another data 1tem of the
group 1s not valid. In this case, the output data 1item will be
determined partly by this non-valid data item, which means
a distortion of the result of the FIR filtering.

The risk of distortion can be precluded by means of a
pre-processing of the set of data. The pre-processing assigns
a substitute or padding value to each non-valid data item.
This padding value will generally be determined on the basis
ol one or more valid data items. The padding value may be,
for example, be the mean of the values of all the valid data
items. This padding value will thus be generic and adapted
to be assigned to each non-valid data item. Another option
1s to calculate a padding value for each individual non-valid
data item.

However, a pre-processing as described hereinbefore waill
be comparatively complex and, consequently, slow and
costly. For example, the calculation of a generic padding
value requires that all the valid data are taken 1nto account.
If a padding value 1s calculated for each individual non-valid
data i1tem this also means that numerous operations have to
be performed.

In accordance with the invention, a non-valid data item
actually replaced by a valid data item by means of an
interconnection network. This substitution 1s then etiected
during the application of a group of data to the processing
circuit. Thus, there 1s no need to carry out a pre-processing
in order to assign a padding value to each non-valid data
item. The invention consequently enables a cheaper and
faster data processing to be achieved.

These as well as other aspects of the invention will be
described 1n more detaill with reference to the following
Figures.

FIG. 1 1s a conceptual diagram which 1llustrates the basic
characteristic features described hereinbefore;

FIG. 2 1s a diagram which shows an MPEG4 wvideo
filtering arrangement;

FIG. 3 1s a diagram which illustrates a method 1n accor-
dance with which a set of mput pixels and a set of Boolean
values are stored 1n the MPEG4 video filtering arrangement;
and

FIG. 4 1s a diagram which shows a multiplexing device
which forms part of the MPEG4 video filtering arrangement.

The following remarks relate to the reference signs.
Similar entities bear i1dentical reference letters 1n all the
Figures. A plurality of similar entities may appear 1n a single
Figure. In that case a numeral 1s suflixed to the reference
letters 1n order to distinguish between similar entities. The
numeral or suflix may be omitted where appropriate. This
applies both to the description and to the Claims.

FIG. 1 illustrates the basic features described hereinbe-
fore. A data processing arrangement comprises an input
circult [INP], an interconnection network [ICN] and a data
processing circuit [PRC]. The input circuit [INP] forms
successive groups of data [GRP] and, moreover, generates
basic control data [BCD] and additional control data [SCDJ]
for each group of data [GRP]. A basic control data item
|[BCD] indicates for each data item one of a plurality of
terminals [1-4] to which the data item should be applied. An
additional control data item [SCD] indicates for each data
item 1f this data i1tem 1s valid [+] or not valid [-]. The
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interconnection network [ICN] applies the successive
groups ol data to the terminals [1-4] 1n dependence on the
basic control data [BCD] and the additional control data
|SCD]. The interconnection network [ICN] applies a data
item to the terminal indicated by the basic control data
|[BCDY] 1t the data 1s valid [+]. If the data 1tem 1s not valid [-]
the interconnection network [ICN] applies a valid data item
instead. The data processing circuit [PRC] processes the data
applied to the terminals [1-4] 1n order to obtain an output
data item.

The features illustrated in FIG. 1 can be used, for
example, for processing a set of pixels obtained by decoding
in accordance with the MPEG4 standard. Such a set of pixels
typically represents an object such as, for example, a person,
a ball or a house. It 1s accompamed by a set of Boolean
values. There 1s a Boolean value for each pixel. The Boolean
value indicates whether or not the relevant pixel belongs to
the object. Thus, the set of Boolean values forms a shape
description.

FIG. 2 shows an MPEG4 video filtering arrangement.
MPEG4 video filtering arrangement receives a set of mput
pixels [IPS] and an associated set of Boolean values [BVS].
In response thereto, 1t supplies a set of {iltered pixels [FPS].
The MPEG4 wvideo filtering arrangement comprises 4
memory banks [MB], numbered from one to {four
|[MB1-MB4]. Each memory bank [MB] comprises a section
[SMPL ] for the storage of pixels and another section [SHP]
for the storage of the Boolean values. The MPEG4 video
filtering arrangement further comprises a control circuit
|[CNTRL], four multiplexing devices [MA], numbered from
one to four [MA1-MA4], and a filter [FIL] having four taps
[ T], numbered from one to four [T1-T4]. Each tap [T] has

an associated filter coefhicient [C].

The MPEG4 video filtering arrangement operates as fol-
lows. The MPEG4 video filtering arrangement receives the
set of mput pixels [IPS] in the form of a stream. In parallel
it rece1ves the set of Boolean values [BVS], also 1n the form
of a stream. The two streams are synchronized. For each
pixel and Boolean value received the control circuit [CN-
TRL] selects a certain memory bank [MB] 1n which the pixel
and the Boolean value are stored. Thus, the set of mput
pixels [IPS] and the set of Boolean values [BVS] are stored
in the four memory banks [MB] in accordance with a certain
method.

FI1G. 3 illustrates the method in accordance with which the
set of mput pixels and the set of Boolean values are stored
in the memory banks. FIG. 3 shows a part of a matrix. This
matrix represents both the set of mput pixels and the set of
Boolean values. Each cell of the matrix represents a pixel
and 1ts associated Boolean value. The number shown 1n a
cell 1s the number of the memory bank which stores the pixel
and the Boolean value. For example, the top-left pixel [1] of
the set of input pixels 1s stored 1n the first memory bank. Its
right-hand neighbor [2], 1ts neighbor below 1t [3] and its
diagonal neighbor [4] are stored 1n the second, the third and
the fourth memory bank, respectively.

FIG. 3 also shows a wimdow [W]. The window [W]
measures 2 by 2 cells. The window [ W] defines four pixels
and four Boolean values stored 1n the memory banks. These
pixels and Boolean values are read from the memory bank
in a first read operation. The window [W] moves one unit to
the right for a second read-out of the memory bank. The
window [W] keeps moving one unit to the right until it
reaches the right-hand side of the matrix. Subsequently, the
window [W] returns to the left-hand side of the matrix after
having moved one unit downward. The window [W] thus
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4

scans the matrix horizontally. Each diflerent position of the
window [W] corresponds to a read-out of four pixels and
four Boolean values.

It 1s to be noted that the method 1llustrated in FIG. 3 has
the following characteristic feature. For any position occu-
pied of the window [W] each pixel and each Boolean value
defined by the window [W] 1s stored 1n a different memory
bank. As a result of this, only one read-out per memory bank
1s required in order to obtain all the pixels defined by the
window. These read operations can be performed 1n parallel.
Thus, 1 principle, one clock cycle suflices to read all the
pixels defined by the window. As a result, the method
illustrated 1n FIG. 3 enables a fast read-out and, conse-
quently, a fast filtering to be achieved.

Each read-out performed by moving the window [W] 1n
FIG. 3 results 1n a group of pixels that produces an output
pixel. The output pixel 1s obtained by means of the filter
[FIL] shown 1n FIG. 2. There 1s a fixed relationship between
the position of a pixel 1in the window [ W] and the tap [T] to
which the pixel 1s to be applied. The top-left pixel of the
window should be applied to the first tap [T1]. The top-right
pixel of the window should be applied to the second tap
[T2]. The bottom-lett pixel of the window should be applied
to the third tap [T3]. The bottom-right pixel of the window
should be applied to the fourth tap [14].

The control circuit [CNTRL] shown m FIG. 2 carries out
the read operations described hereinbefore. Each read opera-
tion thus produces a group of four pixels. The control circuit
[CNTRL] supplies a set of control words [CW] with each
pixel read operation. For each pixel of the group the set of
control words [CW] indicates the tap [TP] to which the pixel
1s to be applied.

In more detail, the control circuit [CNTRL] generates four
control words, numbered from one to four [CW1-CW4], for
the first to the fourth multiplexing device [MA1-MA4]. The
first control word [CW1] indicates the memory bank [MB]
from which the pixel to be applied to the first tap [11]
originates. Likewise, the second, the third and the fourth
control words [CW2, CW3, CW4] indicate the memory
banks [MB] from which the pixels to be applied to, respec-
tively, the second tap, the third tap and the fourth tap [T1,
T3, T4] originate. Each control word [CW] may comprise,
for example, a two-bit binary value. This value indicates the
memory bank [MB] from which the pixel to be applied to the
relevant tap [1] originates.

The control circuit [CNTRL] can be realized, {for
example, by means of programmable counters. A program-
mable counter can be used to select a memory bank [MB]
during loading of the set of mput pixels [IPS]. Four pro-
grammable counters can be used to generate addresses
during the loading operation, 1.e. one programmable counter
for each memory bank [MB]. The programmable counter for
the selection of a memory bank [MB] activates that pro-
grammable counter of these four programmable counters
which corresponds to the selected memory bank [MB]. Four
other programmable counters can be used to perform the
read operation 1n order to form successive groups of pixels.
For each read operation these four programmable counters
will generate four addresses 1n parallel, 1.e. one address for
cach memory bank [MB]. Other programmable counters can
be used to generate control words [CW]. The control word
|[CW] are cyclic, which 1s apparent from FIG. 3 and the
description with reference thereto.

The successive groups of pixels are applied to the filter
|[FIL] by means of multiplexing devices [MA] shown 1n FIG.
2. There 1s a multiplexing device [MA] for each tap [T] of
the filter [FIL]. Each multiplexing device [MA] receives the
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group ol pixels produced as a result of the current read
operation and the associated group of binary values. It
further receives the associated control word [CW]. The
multiplexing device [MA] selects a pixel in order to apply
this pixel to the tap [1] of the filter [FIL] to which the
multiplexing device [MA] belongs. The multiplexing device
[MA] selects the pixel indicated by the control word [CW]
provided that this pixel 1s valid. This last-mentioned infor-
mation 1s contained in the binary value associated with the
pixel. If the pixel 1s not valid the multiplexing device selects
a valid other pixel. If the group does not include any valid
picture the multiplexing device [MA] selects a pixel 1n a
random manner. In the last-mentioned case the resulting
output pixel from the group of pixels will not be valid and,
as a consequence, its value does not matter.

The filter [FIL] multiplies the pixels applied to the taps
| T] by the respective filter coeflicients [C] associated with
them. The multiplication of the pixel applied to the first tap
[ T1] by the filter coetlicient [C1] results 1n a first weighted
pixel. The multiplication of the pixel applied to the second
tap [12] by the filter coellicient [C2] results 1n a second
weighted pixel, etc. The four weighted pixels thus obtained
are added 1n order to obtain an output pixel.

FIG. 4 shows the first multiplexing device [MA1]. The
other multiplexing devices [MA2, MA3, MA4]| shown 1n
FIG. 2 are i1dentical. As described hereinbefore, the first
multiplexing device [MA1] receives a group of four pixels
[PX], a group of four associated binary values [BV] and the
first control word [CW1] from the control circuit [CNTRL].
In response thereto, the first multiplexing device [MA1]

selects a pixel 1n order to apply 1t to the first tap [T1] of the
filter [FIL] shown in FIG. 3. The pixels [PX] are numbered

from one to four [PX1-PX4]. The binary values [BV] are
also numbered from one to four [BV1-BV4]. The numbers
indicate the respective memory banks [MB1-MB4] from
which the pixels and their binary values are retrieved.

The first multiplexing device [MA1] comprises a decod-
ing circuit [DEC], a first and a second OR circuit [ORI1,
OR2], three logic circuits [LC], numbered from one to three
|[LC1-LC3] and three multiplexers [MUX], number from
one to three [MUX1-MUX3]. The first, the second and the
third logic circuit [LC1-LC3] are associated with the first,
the second and the third multiplexer [MUX1-MUX3],
respectively. The three multiplexers [MUX] are of the type
having two inputs and one output. A multiplexer selects an
input 1n order to transfer the data on this input to another
circuit.

The first multiplexing device [MA1] operates as follows.
The decoding circuit [DEC] decodes the first control word
[CW1] 1 order to obtaimn three basic control values [CV],
numbered from one to three [CV1-CV3]|. The first, the
second and the third basic control value [CV1-CV3] are
associated with the first, the second and the third multiplexer
IMUX1-MUX3], respectively. Fach basic control value
[CV] indicates the mput to be selected by the relevant

multiplexer [MUX].

Since each multiplexer [MUX] selects only one of two
inputs each basic control value [CV] can be coded by means
of a single bit. For example, 1f the basic control value [CV]
1s zero (0), this indicates that the relevant multiplexer
[MUX] should select the left-hand input. Conversely, 11 the
basic control value [CV] 1s one (1), 1t indicates that the
multiplexer [MUX] should select the right-hand mnput. Let it
be assumed that the control word [CW] indicates the second
pixel [PX2]. In this case, the first basic control value [CV1]

will be one (1) and the third basic control value [CV3] will
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be zero (0). Now the second basic control value [CV2] will
not play any part and can consequently be zero (0) or one
(1).

The logic circuits [LC] are arranged between the decoding,
circuit [ DEC] and the multiplexers [MUX] 1n order to enable
the basic control values [CV] to be changed. Each logic
circuit [LC] recerves two values 1n dependence on which the
basic control value [CV] 1s changed or not. These two values
are formed on the basis of the binary values [BV] associated
with the relevant pixels [PX]. Each logic circuit [LC] thus
supplies a final control value [CV'] equal to the basic control
value [CV] or opposed thereto, depending on the binary
values [BV]. The final control value [CV'| determines the
selection made by the multiplexer [MUX] to which 1t 1s
applied.

In more detail, the first logic circuit [LC1] changes or
does not change the basic control value [CV ] depending on
the first and the second binary value [BV1, BV2]. Let 1t be
assumed that the first basic control value [CV1] 1s zero (0).
The first basic control value [CV1] thus indicates that the
first multiplexer [MUX1] should select the first pixel
[PIX1]. Let it further be assumed that the first binary value
|[BV1] associated with the first pixel [PX1] 1s one (1). This
means that this pixel 1s valid. In this case, the first logic
circuit [LC1] does not change the first basic control value
|[CV1]. The final first control value [CV',] 1s consequently
zero (0) and, as a result, the first multiplexer [MUX1]
actually selects the first pixel [PX1]. Let 1t now be assumed
that the first binary value [BVI] 1s zero (0) and that the
second binary value [BV2] is one (1). This means that the
first pixel [PX1] 1s not valid, whereas the second pixel [PX2]
1s valid. In this case, the first logic circuit [LC1] alters the
first basic control value [CV1]. The first final control value
[CV1'] 1s therefore one (1) and, consequently, the first
multiplexer [MUX1] selects the second pixel [PX2] instead
of the first pixel [PX1].

The first logic circuit [LC1] operates in a manner com-
parable to that in the case that the first basic control value
[CV1]1s one (1). In this case, 1t actually verifies 11 the second
pixel [PX2] 1s valid. I the second pixel [PX2] 1s not valid,
the first logic circuit [LC1] will change the first basic control
value [CV1] so as to achieve that the first multiplexer
IMUX1] selects the first pixel [PX1] provided that this 1s
valid.

The second logic circuit [LC2] operates 1n the same way
as the first logic circuit [LC1] described heremnbefore. The
second basic control value [CV2] takes the place of the first
basic control value [CV1]. The third and the fourth binary
value [BV3, BV4] take the place of the first and the second
binary value [BV1, BV2], respectively. The second multi-
plexer [MUX2] takes the place of the first multiplexer
[MUX1]. The third and the fourth pixel [PX3, PX4] take the
place of the first and the second pixel [PX1, PX2], respec-
tively.

The third logic circuit [LC3] receives two OR combina-
tions of the binary values [BV]. The first and the second OR
circuit [OR1, OR2] supply a first OR combination and a
second OR combination, respectively. The first OR combi-
nation 1s the result of an OR operation performed upon the
first and the second binary values [BV1, BV2]. It indicates
if the pixel selected by the first multiplexer [MUX1] 1s valid
or not valid. The second OR combination 1s the result of an
OR operation performed upon the third and the fourth binary
value [BV3, BV4]. It indicates 11 the pixel selected by the
second multiplexer [MUX2] 1s valid or not valid.

The third logic circuit [LC3] operates 1n the same way as
the first logic circuit [LC1] described hereinbefore. The third
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basic control value [CV3] takes the place of the first basic
control value [CV1]. The first and the second OR combi-
nation take the place of the first and the second binary value
|IBV1, BV2], respectively. The third multiplexer [MUX3]
takes the place of the first multiplexer [MUX1]. The pixels
selected by the first and the second multiplexers [MUX1,
MUX2] take the place of the first and the second pixel [PX1,
PX2].

The MPEG4 video filtering arrangement described here-
inbefore with reference to FIGS. 24 1s an example of the

implementation of the characteristic features illustrated 1n
FIG. 1. The mput circuit [INP] shown 1n FIG. 1 takes the

form of four memory banks [MB1-MB4] and the control
circuit [CNTRL] shown 1n FIG. 2. The basic control data
|BCD] shown 1n FIG. 1 take the form of four control word
|CW1-CW4] shown m FIG. 2. The additional control data
[SCD] take the form of four binary values [BV1-BV4]
shown 1n FIG. 4, the binary values being obtained from the
memory banks [MB] shown in FIG. 2. The mterconnection
network [ICN] shown 1n FIG. 1 takes the form four multi-
plexing devices [MA1-MA4]| shown i FIG. 2. The data
processing circuit [PRC] shown in FIG. 1 takes the form of
the filter [F] shown 1n FIG. 2.

The above description with reference to various Figures
illustrates rather than limits the mvention. It 1s evident that
there are numerous alternatives within the scope of the
appended Claims. In conclusion, some remarks are made 1n
this respect.

There are numerous methods of forming successive
groups of data. The MPEG4 wvideo filtering arrangement
shown 1 FIG. 2 forms groups of four data items. Other
implementations of the mvention may form, for example,
groups of two, three, five or six data items, etc. The number
of 1tems 1n a group 1s not relevant.

There are numerous methods of processing a group of
data. The MPEG4 video filtering arrangement shown in FIG.
2 forms a weighted combination of a group of data. Other
implementations of the mvention may perform other types
of processing, for example a discrete cosine transform.

There are numerous methods of rearranging a group of
data. The MPEGH4 video filtering arrangement shown 1n FIG.
2 comprises four multiplexing devices [MA1-MA4], each
including three multiplexers [MUX1-MUX3] of the type
having two inputs and one output, as shown 1n FI1G. 4. Other
implementations of the mvention may include multiplexers
of other types. It 1s possible, for example, to replace the four
multiplexing devices [MA1-MA4] shown in FIG. 2 with a
single multiplexer of the type having sixteen inputs and four
outputs and an appropnate logic circuit. It 1s likewise
possible to replace the three multiplexers of the type having,
two inputs and one output, as shown 1n FIG. 4, with a single
multiplexer of the type having four inputs and one output. In
this respect, 1t 1s to be noted that the multiplexing device
shown 1n FIG. 4 comprises, 1n fact, two multiplexing layers:
a first layer including the first and the second multiplexer
IMUX1, MUX2] and a second layer including the third
multiplexer [MUX3]. Replacing the three multiplexers of
the type having two mputs and one output, as shown 1n FIG.
4, with a single multiplexer of the type having four inputs
and one output means, in fact, that a multiplexing device 1s
formed having a single layer instead of two layers. Let 1t
now be assumed that the groups of data comprise 8 data
items 1nstead ot 4 data items as shown 1n FIG. 4. In this case,
it 1s possible, for example to realize a multiplexing device
having a single layer by means of a multiplexer of the type
having eight iputs and one output, or having two layers by
means of multiplexers of the type having four inputs and one
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output, or having three layers by means of multiplexers of
the type having two iputs and one output.

There are numerous ways of implementing functions by
means of items of hardware or software or a combination of
the two. In this respect, 1t 1s to be noted that the Figures are
highly diagrammatic, each Figure representing merely a
single embodiment of the invention. Thus, although a Figure
shows different functions as separate blocks, this does not
exclude the possibility that a single 1tem of hardware or
soltware performs a plurality of functions. This by no means
excludes the possibility that a function may be carried out by
a set of hardware or software 1tems.

For example, the MPEG4 video filtering arrangement
shown 1 FIG. 2 comprises different blocks which, 1n
combination, form groups of data and processes these. In
principle, it 1s possible to realize these blocks by means of
a suitably programmed computer circuit. A set of instruc-
tions contained 1n a program memory can cause the com-
puter circuit to carry out the diflerent operations described
hereinbetfore with reference to FIGS. 2—4. The set of instruc-
tions can be loaded into the program memory by reading a
data carrier, for example a disc which carries the set of
instructions. Reading may be eflected via a communication
network such as, for example, the internet. In this case, a
service provider will make the set of 1nstructions available
to those interested.

Any reference signs given in parentheses 1 a claim shall
not be construed as limiting said claim. The use of the verb
“to comprise” does not exclude the presence of any other
clements or steps other than those defined 1n a claim. The use
of the indefinite article “a” or “an’ preceding an element or
step does not exclude the presence of a plurality of these
clements or steps.

The mvention claimed 1s:

1. A data processing arrangement comprising:

an mput circuit for forming data items nto successive
groups of data and for generating a basic control data
item and an additional control data 1tem for each group
of the successive groups of data the additional control
data item 1ndicating for each data item 1f this data item
1s valid or not valid;

a data processing circuit, containing a plurality of termi-
nals, for processing the data applied to the terminals 1n
order to obtain an output data i1tem; and

an 1nterconnection network comprising a plurality of logic
circuits, each of which corresponds to one of said
plurality of terminals, for supplying a plurality of final
control values based on the basic control data 1tem and
the additional control data item, wherein the intercon-
nection network applies selected ones of the data 1tems
in a selected one of the successive groups of data from
said mput circuit to corresponding ones of said plurality
of terminals of said processing circuit 1f the corre-
sponding final control value indicates the data item 1s
valid and, wherein one of the plurality of logic circuit
replaces a basic control value of the corresponding
basic control data item 1f the corresponding final con-
trol value indicates the data 1tem 1s not valid.

2. The arrangement as recited in claim 1, wherein said
basic control data item indicates for each data item one of
said plurality of terminals to which the data item 1s applied.

3. A method of processing data, comprising the steps of:

forming data items into successive groups of data and
generating a basic control data item and an additional
control data item for each group of the successive
groups data, said additional control data item indicating
for each data 1item 11 this data item 1s valid or not valid;
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supplying a plurality of final control values based on the
basic control data 1item and the additional control data
item;

applying the data 1tems 1n a selected one of the successive

groups ol data to terminals of a processor if the
corresponding final control value indicates the data
item 1s valid; and

replacing a basic control value of the corresponding basic

control 1tem 1f the corresponding final control value
indicates the data 1tem 1s not valid to apply a valid data
item selected from among the data items within the
selected group of data instead, wherein the data items
applied are processed 1n order to obtain an output data
item.

4. The method as recited 1n claim 3, wherein said basic
control data 1tem indicates for each data item one of said
terminals to which the data 1tem 1s applied.

5. A computer program product, stored on a computer
readable medium for a data processing arrangement, the
“computer program’” product comprising a set of instruc-
tions which, when loaded 1nto a data processing arrange-
ment, causes this arrangement to carry out the following
steps:

a forming step in which data items are formed into

successive groups of data and a basic control data item

10

15

20

10

and an additional control data item are generated for
cach of the successive groups of data, said additional
control data item indicating for each data item 11 this
data 1tem 1s valid or not valid;

a supplying step for supplying a plurality of final control
values based on the basic control data item and the
additional control data item;

an application step 1n which data items of a selected one
of the successive groups of data are applied to terminals
of a processor 1f the corresponding final control value
indicates the data item 1s valid;

a replacement step for replacing a basic control value of
the corresponding basic control data item 11 the corre-
sponding final control value indicates the data item 1s
not valid to apply a valid data item selected from
among the data 1items within the selected group of data
instead; and

a processing step performed 1n said processor 1n which the
data 1tems applied are processed 1n order to obtain an
output data item.

6. The product as recited 1n claim 3, wherein said basic

control data item indicates tor each data item one of said
terminals to which the data item 1s applied.
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